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JRUGHHY#NVFQHWUX
7KHUH DUH  DFWLYH YROFDQRHV LQ .DPFKDWND DQG WKH 1RUWKHUQ .XULOHV $FFRUGLQJ WR WKH GDWD IURP
WKH .DPFKDWND 9ROFDQLF (UXSWLRQ 5HVSRQVH 7HDP .9(57 DQQXDOO\ LQ WKH VW FHQWXU\  WR  YROFD
QRHV SURGXFH PRGHUDWH HUXSWLRQV LQFOXGLQJ IURP  WR  SRZHUIXO H[SORVLYH HYHQWV ZLWK EXUVWV RI DVK XS
WR  NP DERYH VHD OHYHO ,Q  WKH MRLQW HIIRUWV E\ H[SHUWV IURP ,96 )(% 5$6 65, 5$6 &&
)(% 5$6 DQG )(& 65& 3ODQHW ZDV FUHDWHG WKH LQIRUPDWLRQ V\VWHP ,6 ³5HPRWH PRQLWRULQJ RI DFWLYH
YROFDQRHV RI .DPFKDWND DQG WKH .XULOH ,VODQGV 9RO6DW9LHZ´ IRFXVHG RQ FRQWLQXRXV PRQLWRULQJ DQG
LQYHVWLJDWLRQ RI YROFDQLF DFWLYLW\ LQ WKH UHJLRQ ,6 9RO6DW9LHZ DOORZV WR MRLQWO\ SURFHVV RI RSHUDWLYH DQG
UHWURVSHFWLYH VDWHOOLWH GDWD WR DQDO\]H WKHUPDO DQRPDOLHV DVK FORXGV DQG SOXPHV VSHFWUDO FKDUDFWHULVWLFV
RI YROFDQRJHQLF REMHFWV HWF FRPSDUH LW ZLWK YLGHR LQIRUPDWLRQ VLPXODWH WKH PRGHO RI DVK SOXPH GLVWUL
EXWLRQ DQG FODVVLI\ GLIIHUHQW YROFDQRJHQLF REMHFWV 9RO6DW9LHZ VXSSRUWV FRPSUHKHQVLYH SURFHVVLQJ DQG
DQDO\VLV RI KHWHURJHQHRXV LQIRUPDWLRQ VDWHOOLWH PHWHRURORJLFDO DQG RWKHU GDWD MRLQWO\ ZLWK GDWD IURP
,6 92..,$ RI ,96 )(% 5$6 *HR3RUWDO DQG $,6 6LJQDO RI && )(% 5$6 7KH ZRUN ZDV VXSSRUWHG E\
56) 3URMHFW ʋ
ɇɚ Ʉɚɦɱɚɬɤɟ ɢ ɋɟɜɟɪɧɵɯ Ʉɭɪɢɥɚɯ ɪɚɫɩɨɥɨɠɟɧɨ  ɚɤɬɢɜɧɵɯ ɜɭɥɤɚɧɨɜ ɉɨ ɞɚɧɧɵɦ Ʉɚɦɱɚɬ
ɫɤɨɣ ɝɪɭɩɩɵ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɜɭɥɤɚɧɢɱɟɫɤɢɟ ɢɡɜɟɪɠɟɧɢɹ .9(57 ± .DPFKDWNDQ 9ROFDQLF (UXSWLRQ
5HVSRQVH 7HDP ɜ  ɜɟɤɟ ɡɞɟɫɶ ɟɠɟɝɨɞɧɨ ɩɪɨɢɫɯɨɞɹɬ ɭɦɟɪɟɧɧɨɣ ɫɢɥɵ ɢɡɜɟɪɠɟɧɢɹ  ɜɭɥɤɚ
ɧɨɜ ɚ ɬɚɤɠɟ ɨɬ  ɞɨ  ɫɢɥɶɧɵɯ ɷɤɫɩɥɨɡɢɜɧɵɯ ɫɨɛɵɬɢɣ ɫ ɜɵɛɪɨɫɨɦ ɩɟɩɥɨɜ ɞɨ  ɤɦ ɧɭɦ ȼ
 ɝɝ ɫɨɜɦɟɫɬɧɵɦɢ ɭɫɢɥɢɹɦɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɂȼɢɋ ȾȼɈ ɊȺɇ ɂɄɂ ɊȺɇ ȼɐ ȾȼɈ ɊȺɇ
ɢ Ⱦȼ ɇɂɐ ɉɥɚɧɟɬɚ ɫɨɡɞɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɂɋ ³Ⱦɢɫɬɚɧɰɢɨɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɚɤɬɢɜ
ɧɨɫɬɢ ɜɭɥɤɚɧɨɜ Ʉɚɦɱɚɬɤɢ ɢ Ʉɭɪɢɥ 9RO6DW9LHZ´ ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɧɟɩɪɟɪɵɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ
ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɭɥɤɚɧɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɟɝɢɨɧɚ ɂɋ 9RO6DW9LHZ ɩɨɡɜɨɥɹɟɬ ɫɨɜɦɟɫɬɧɨ ɨɛɪɚɛɚ
ɬɵɜɚɬɶ ɨɩɟɪɚɬɢɜɧɭɸ ɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɭɸ ɫɩɭɬɧɢɤɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɪɦɚɥɶɧɵɟ
ɚɧɨɦɚɥɢɢ ɩɟɩɥɨɜɵɟ ɨɛɥɚɤɚ ɢ ɲɥɟɣɮɵ ɫɩɟɤɬɪɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɭɥɤɚɧɨɝɟɧɧɵɯ ɨɛɴɟɤɬɨɜ
ɢ ɞɪ ɫɨɩɨɫɬɚɜɥɹɬɶ ɟɟ ɫ ɜɢɞɟɨɢɧɮɨɪɦɚɰɢɟɣ ɜɵɩɨɥɧɹɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɟɩɥɨ
ɜɵɯ ɲɥɟɣɮɨɜ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɭɥɤɚɧɨɝɟɧɧɵɟ ɨɛɴɟɤɬɵ ȼ 9RO6DW9LHZ ɨɪɝɚɧɢɡɨɜɚɧɚ
ɤɨɦɩɥɟɤɫɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɪɚɡɧɨɪɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɢ
ɞɪ ɫɨɜɦɟɫɬɧɨ ɫ ɞɚɧɧɵɦɢ ɩɨɫɬɭɩɚɸɳɢɦɢ ɢɡ ɂɋ 92..,$ Ƚɟɨɩɨɪɬɚɥɚ ɂȼɢɋ ȾȼɈ ɊȺɇ ɢ Ⱥɂɋ
ɋɢɝɧɚɥ ȼɐ ȾȼɈ ɊȺɇ Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɇɎ ɩɪɨɟɤɬ ʋ
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%\FKNRY ,9 5X]KQLNRY *0 )HGRURY 5. 6KXPLORY $6
0DWURVRY ,QVWLWXWH IRU 6\VWHP '\QDPLFV DQG &RQWURO 7KHRU\ 6% 5$6 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DOH[VKXPLORY#\DKRRFRP
5HFHQWO\ WKH VHUYLFHRULHQWHG DUFKLWHFWXUH 62$ KDV EHHQ DFWLYHO\ XVHG ,WV FRPSXWDWLRQDO PRGXOHV
DUH LPSOHPHQWHG DV ZHEDFFHVVLEOH VHUYLFHV ZKLFK SURYLGH IOH[LELOLW\ DQG VFDODELOLW\ IRU VHUYLFHV XVH 7KH
VHUYLFH FRPSRVLWLRQ ZKLFK LV WKH FRPELQHG XVDJH RI WZR RU PRUH VWDQGDORQH VHUYLFHV IRU WKH VROXWLRQ RI
VRPH WDVN LV XVHG PRUH DQG PRUH RIWHQ
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